Temporal and tissue-specific expression of the proto-oncogene c-fos during development in Xenopus laevis.
We describe the isolation and complete sequence of the Xenopus c-fos proto-oncogene. c-fos expression throughout Xenopus development was analysed using a homologous probe derived from the cloned gene. c-fos RNA is accumulated during oogenesis to reach a plateau of 2 x 10(5) transcripts per stage VI oocyte, suggesting an unusual stability of the c-fos message. The amount of RNA per embryo decreases substantially after fertilisation to reach a level corresponding to less than 0.1 molecule per cell at the tailbud stage. Subsequently, at the swimming tadpole stage, the amount of c-fos mRNA increases; an increase that is correlated with the start of skeleton formation. In the newly metamorphosed froglet, c-fos mRNA shows a marked tissue-specific distribution, with the highest level in intestine and lowest in gall bladder, lung and spleen. We also demonstrate that the Xenopus c-fos gene is serum-inducible in Xenopus cultured cells, a property attributable to a promoter sequence known as the Serum Response Element (SRE). A protein activity (indistinguishable from Serum Response Factor) in both whole cell and nuclear Xenopus embryo extracts binds specifically to the SRE and is present at an approximately constant level throughout early development. Our results suggest roles for c-fos in aspects of both the rapid cell proliferation and cell differentiation characteristic of early Xenopus development.